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CLAIMS 

The following listing of claims replaces all prior versions or listings of claims pending in the 
application: 

5 1. (currently amended) A method of selecting sample tube-solvent pairs for performing 
nuclear magnetic resonance measurements, comprising: 

n) determining a first frequency shift introduced by a first sample into a resonant 
circuit of a nuclear magnetic resonance spectrometer, the first sample including 
a first sample tube containing a first sample solvent and a first compound of 
10 interest, wherein the first solvent has a first solvent dielectric constant and the 

first sample tube has a first effective sample tube dielectric constant; 

b) determining a second frequency shift introduced by a second sample into a-fee 

resonant circuit of a -the nuclear magnetic resonance spectrometer, the fwst 
second sample including a first -second sample tube containing a first-second 
15 sample solvent and a firat- second compound of interest, wherein the second 

solvent has a second solvent dielectric constant different from the first solvent 
dielectric constant, and the second sample tube has a second effective sample 
tube dielectric constant different from the first sample tube dielectric constant; 
and 

20 e )»- d e t e rmining whether a relationship betw ee n th e firot fr e quency qhift and the 

s e cond fr e qu e ncy ohift meets a predeterm in ed c on dition; and 

4) selecting the first sample and the second sample for performing nuclear 

magnetic resonance measurements on the first compound of interest and the 
second compound of interes t if the rolqtionohip betwee n when the first 
25 frequency shift and the second frequency shift have a predetermined 

relationship m ee ts the pr e d e termined oon dteeft. 

2. (currently amended) The method of claim 1, wherein de termining wh e th e r thn 

relation s hip b e tw ee n tho - first frequency shift and th e o e oond fr e quency shift m eets 
30 th e predetermined condition compris e s determining whether the first sample and 
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the second sample are selected when a difference between the first frequency shift 
and the second frequency shift is less than or equal to a predetermined value. 

3. (original) The method of claim 2 wherein the predetermined value is less than 
5 or equal to a -5 dB bandwidth of a nuclear magnetic resonance probe to be 

used for the measurements. 

4. (original) The method of claim 2 wherein the predetermined value is less than 
or equal to a -10 dB bandwidth of a nuclear magnetic resonance probe to be 

1 0 used for the measurements. 

5. (original) The method of claim 2, wherein the predetermined value is less than 
or equal to 0. 8 MHz. 

15 6. (original) The method of claim 2, wherein the predetermined value is less than 

or equal to 0.4 MHz. 

7. (original) The method of claim 6, wherein a magnitude of a difference 
between the first solvent dielectric constant and the second solvent 
20 dielectric constant is higher than ten. 

8. (original) The method of claim 2, wherein the predetermined value is less than 
or equal to 0,2 MHz. 

25 9. (original) The method of claim 1, wherein the first sample tube dielectric constant 
is higher than or equal to 20. 

UL (ori gina l) T he meth od of c lai m 9 ,- whtrrin the aemmd m aple tube dielectric 



constant is lower than or equal to 10. 



30 
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11. (original) The method of claim 10, wherein the first solvent is apolar, and 
the second solvent is polar, 

12. (original) The method of claim 9, wherein the second sample tube is formed 
5 from a material selected from quartz, sapphire, borosilicate glass, and plastic. 

13. (original) The method of claim 1, wherein the first sample tube dielectric constant 
is higher than or equal to 1 00. 



10 14. (original) The method of claim 1, wherein the first sample tube comprises a 
ceramic, 

15. (original) The method of claim 1, wherein the first sample tube is formed by a 
monolithic piece. 

15 

16. (original) The method of claim 1, wherein the first sample tube comprises two 
layers of materials having different dielectric constants. 

17. (original) The method of claim 16, wherein one of the two layers is a coating 
20 disposed on another of the two layers. 

18. (original) The method of claim I, wherein the first sample tube comprises an outer 
shell and a rod positioned within the outer shell. 

25 19. (original) The method of claim l f further comprising sequentially performing 

nuclear magnetic resonance measurements on the first sample and the second 
sample using the resonant circuit. 

20. (original) The method of claim 19 wherein, between a measurement performed 
30 on the first sample and a measurement performed on the second sample, the 



PAGE 9/20 ' RCVD AT 1/512004 4:57:54 PIYI [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:650 233 9633 * DURATION (mm-$s):12-28 



JAN-05-2004 02:03 PM 



ANDRE I D POPOVICI 



650 233 9633 



P. 10 



10/061,027 (01-05 US) 12/18/J003 

resonant circuit is not externally retuned to compensate for the difference 
between the first frequency shift and the second frequency shift. 

21, (original) The method of claim 19, wherein the first frequency shift and the 
second frequency shift are substantially equal. 

22. (original) The method of claim 1, wherein determining the first frequency shift and 
the second frequency shift comprises looking up pre-measured values of the first 
frequency shift and the second frequency shift. 



10 



kj i| 23. (currently amended) A method of selecting sample tubes for performing tumng- 

y comp e n s at e d nuclear magnetic resonance measurements, comprising: 

\" a) determining a first frequency shift introduced in a resonant frequency of a 

resonant circuit of a nuclear magnetic resonan t resonance spectrometer by a 
15 first sample comprising a first sample tube containing a first sample solvent; 

b) determining a second frequency shift introduced in the resonant frequency of 
the resonant circuit by a second sample comprising a second sample tube 
containing a second sample solvent, wherein the first sample solvent is 
different from the second sample solvent and the first sample tube has a 

20 different effective dielectric constant from the second sample tube; and 

c) i f when the first frequency shift is substantially equal to the second frequency 
shift, selecting the first sample and the second sample for sequentially 
performing nuclear magnetic resonance measurements using the resonant 
circuit on a first compound of interest contained in the first solvent in the first 

25 sample tube and on a second compound of interest contained in the second 

solvent in the second sample tube. 



24. (original) The method of claim 23, further comprising a step of selecting the 
second sample tube such that 
30 Aln(esii+1) + Bln(e at +1) - Aln(e Bt2 +l) + Bln^+l), 
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wherein A and B are numeric constants, e«i is a dielectric constant of the first 
sample tube, s,a is a dielectric constant of the second sample tube, e,i is a 
dielectric constant of the first solvent, and s* 2 is a dielectric constant of the 
second solvent 

3 

25. (currently amended) A method of performing tuning compensated nuclear magnetic 
resonance measurements, comprising: 

a) loading a first sample into a nuclear magnetic resonance probe of a nuclear 
magnetic resonance spectrometer, the first sample including a first sample tube 
containing a first sample solvent and a first compound of interest, the 
spectrometer including a resonant circuit for performing nuclear magnetic 
resonance measurements on samples, wherein 

the first solvent has a first solvent dielectric constant and the first sample tube 
has a first sample tube dielectric constant, and 
15 the first sample causes a first frequency shift in the resonant frequency of the 

resonant circuit upon loading into the probe; 

b) employing the resonant circuit to perform a first nuclear magnetic resonance 
measurement on the first compound of interest contained in the first sample 
tube; 

20 c) after the first nuclear magnetic resonance measurement is performed, loading a 

second sample including a second sample tube containing a second sample 
solvent and a second compound of interest into the nuclear magnetic resonance 
probe, wherein 

the second solvent has a second solvent dielectric constant different from the 
25 first solvent dielectric constant, 

the second sample tube has a second sample tube dielectric constant different 
from the first sample tube dielectric constant. 



"the second sample causes a second frequency shift in the resonant frequency of 
the resonant circuit upon loading into the probe; and 
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d) employing the resonant circuit to perform a second nuclear magnetic resonance 
measurement on the compound of interest contained in the second sample tube; 

wherein the second frequency shift is substantially equal to the first frequency shift, 
whereby the resonant frequency of the resonant circuit need not be externally 
5 retimed between the first nuclear magnetic resonance measurement and the 

second nuclear magnetic resonance measurement. 

26. (original) The method of claim 25, wherein the first sample tube dielectric constant 
is higher than or equal to 20. 



10 



27. (original) The method of claim 26, wherein the second sample tube dielectric 
constant is lower than or equal to 1 0. 



28. (original) The method of claim 27, wherein the first solvent is apolar, and 
1 5 the second solvent is polar. 

29. (original) The method of claim 26, wherein the second sample tube is formed 
from a material selected from quartz, sapphire, borosilicate glass, and plastic. 

20 30. (original) The method of claim 25, wherein the first sample tube dielectric constant 
is higher than or equal to 1 00. 

31. (original) The method of claim 25, wherein the first sample tube comprises a 
ceramic. 

25 

32. (original) The method of claim 25, wherein a magnitude of a difference between 
the first solvent d ielectric constant and the second solvent dielectric constant is 
higher than or equal to 10, and a magnitude of a difference between the first 
sample tube dielectric constant and the second sample tube dielectric constant is 

30 higher than or equal to 1 0. 
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(original) The method of claim 25, wherein the first solvent is water. 

(original) The method of claim 33, wherein the second solvent is selected from 
benzene and chloroform. 

(original) The method of claim 25, wherein the first sample tube is formed by a 
monolithic piece* 

(original) The method of claim 25, wherein the first sample tube comprises two 
layers of materials having different dielectric constants. 

(original) The method of claim 25, wherein the first sample tube comprises an 
outer shell and a rod positioned within the outer shell. 

(original) The method of claim 25, further comprising: 

a) loading a batch of samples into a sample holder, the batch of samples 
including the first sample and the second sample; and 

b) sequentially transferring the batch of samples from the sample holder to the 
probe. 

39. (currently amended) A method of performing tuning compensat e d nuclear magnetic 
resonance measurements, comprising: 

a) performing a first nuclear magnetic resonance measurement on a first sample, 
25 the first sample comprising a first sample tube containing first sample contents 

including a first sample solvent and a first compound of interest: and 

b) performing a second nuclear magnetic resonance measurement on a second 
s amp l o r the - second samph^ sample tube containing second 

sample contents including a second sample solvent and a second compound of 
30 interest; wherein 

10 
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an effective dielectric constant of the first sample tube is lower than an 
effective dielectric constant of the second sample tube, 

a dielectric constant of the first sample contents is higher than a dielectric 
constant of the second sample contents, 
5 whereby a difference in dielectric properties between the first sample tube and 

the second tube compensates at least partially for a difference in 
dielectric properties between the first sample contents and the second 
sample contents. 

10 40. (currently amended) The method of claim 41 claim 39. wherein the effective 
dielectric constant of the second sample tube is higher than or equal to 20, 



\ 



41. (currently amended) A method of performing tuning ' comp e nsat e d nuclear magnetic 
resonance measurements, comprising: 

15 a) loading a first solvent and a first set of compounds of interest into a 

corresponding plurality of substantially identical first sample tubes, wherein 
each first sample tube containing the first solvent introduces a first frequency 
shift into a resonant frequency of a resonant circuit of a nuclear magnetic 
resonance spectrometer; and 

20 b) loading a second solvent and a second set of compounds of interest into a 

corresponding plurality of substantially identical second sample tubes different 
from the first sample tubes, the second solvent being different from the first 
solvent, wherein each second sample tube containing the second solvent 
introduces a second frequency shift into the resonant frequency of the resonant 

25 circuit, and wherein the second frequency shift is substantially equal to the first 

frequency shift; 

c) employing the resonant circuit to sequentially perform nuclear magnetic 
resonant measuga a c n to on tho s c t - ofr S nt cumpomidu of interest loaded into the 



plurality of first sample tubes containing the first solvent, and on the set of 
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second compounds of interest loaded into the plurality of second sample tubes 
containing the second solvent. 



resonance measurements, comprising: 

a) loading a first sample into a nuclear magnetic resonance probe of a nuclear 
magnetic resonance spectrometer, the first sample including a first sample tube 
containing a first sample solvent and a first compound of interest, the 
spectrometer including a resonant circuit for performing nuclear magnetic 
resonance measurements on samples, wherein 

the first solvent has a first solvent dielectric constant and the first sample tube 

has a first sample tube dielectric constant, and 
the first sample causes a first frequency shift in the resonant frequency of the 

resonant circuit upon loading into the probe; 

b) employing the resonant circuit to perform a first nuclear magnetic resonance 
measurement on the first compound of interest contained in the first sample 
tube; 

c) after the first nuclear magnetic resonance measurement is performed, loading a 
second sample including a second sample tube containing a second sample 
solvent and a second compound of interest into the nuclear magnetic resonance 
probe, wherein 

the second solvent has a second solvent dielectric constant different from the 

first solvent dielectric constant, 
the second sample tube has a second sample tube dielectric constant different 

from the first sample tube dielectric constant, 
the second sample causes a second frequency shift in the resonant frequency of 

the resonant circuit upon loading into the probe; and 

-d) ^mploym§4he^es^ im i t ckcuit t o peifomi a second nuclear magnetic resonance 

measurement on the compound of interest contained in the second sample tube; 



42. 



(currently amended) A method of performing 




nuclear magnetic 
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wherein a magnitude of a difference between the second frequency shift and the first 
frequency shift is lower than a -5 dB bandwidth of the probe, 

43. (original) The method of claim 42, wherein the magnitude of the difference 
5 between the second frequency shift and the first frequency shift is lower than a - 

10 dB bandwidth of the probe. 

44. (original) The method of claim 42, wherein a magnitude of a difference between 
the first solvent dielectric constant and the second solvent dielectric constant is 

10 higher than ten. 



45. (currently amended) A method of performing tuning comp e nsated nuclear magnetic 
resonance measurements, comprising: 

a) loading a first sample comprising a first sample tube containing a first solvent 
and a first compound of interest into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, wherein the first solvent has a first 
solvent dielectric constant and the first sample tube has a first sample tube 
dielectric constant; 

b) employing the probe and spectrometer to perform a first nuclear magnetic 
20 resonance measurement on the first compound of interest contained in the first 

sample tube; 

c) after the first nuclear magnetic resonance measurement is performed, loading a 
second sample comprising a second sample tube containing a second solvent 
and a second compound of interest into the nuclear magnetic resonance probe, 

25 wherein: 

the second solvent has a second solvent dielectric constant different from the 
first solvent dielectric constant, 
th o second sample lukrhas a SteCotid Sample t ube dielectric constant different 



from the first sample tube dielectric constant, and 
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a difference between the first sample tube dielectric constant and the second 
sample tube dielectric constant substantially offsets a difference 
between the first solvent dielectric constant and the second solvent 
dielectric constant; and 

5 d) employing the probe and spectrometer to perform a second nuclear magnetic 

resonance measurement on the second compound of interest contained in the 
second sample tube. 

46. (currently amended) A method of performing tuning oompenoatod nuclear magnetic 
1 0 resonance measurements, comprising th e steps of : 

a) loading a first sample comprising a first sample tube containing a first solvent 
and a first compound of interest into a nuclear magnetic resonance probe of a 
nuclear magnetic resonance spectrometer, wherein the first sample has a first 
effective dielectric constant; 

b) performing a first nuclear magnetic resonance measurement on the first 
sample; 

c) after the first nuclear magnetic resonance measurement is performed, loading a 
second sample comprising a second sample tube containing a second solvent 
and a second compound of interest into the nuclear magnetic resonance probe, 

20 wherein the second sample has a second effective dielectric constant, and 

wherein: 

the first solvent has a different dielectric constant from the second solvent, 
the first sample tube has a different dielectric constant from the second sample 
tube, and 

25 the first effective dielectric constant is substantially equal to the second 

effective dielectric constant; and 

d) performing a second nuclear magnetic resonance measurement on the second 
. sample ■ ■ ' " : 
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47. (currently amended) An apparatus for performing tuning-compensated nucl e ar 
magnotio rononanoo measurements A nuclear magnetic reso na n ce ap paratu s 
comprising: 

a) a nuclear magnetic resonance spectrometer including a resonant circuit for 
sequentially performing nuclear magnetic resonance measurements on samples 
inserted in a measurement location of the spectrometer; and 

b) a sample holding and loading system for storing and loading into the 
measurement location a plurality of samples, the plurality of samples 
comprising 

a plurality of first samples comprising a plurality of sample tubes containing a 
first solvent and a corresponding first set of compounds of interest, 
wherein each first sample introduces a first frequency shift into a 
resonant frequency of the resonant circuit, and 

a plurality of second samples comprising a plurality of second sample tubes 
containing a second solvent and a corresponding second set of 
compounds of interest, wherein 

each of the second sample tubes has a different dielectric constant from 

each of the first sample tubes, 
the second solvent has a different dielectric constant from the first 
N solvent, 

each second sample introduces a second frequency shift into the 

resonant frequency of the resonant circuit, and 
the second frequency shift is substantially equal to the first frequency 

shift. 

48. (currently amended) A sample hold e r for holding apparatus storing a plurality of 
samples for sequential loading into a nuclear magnetic resonance spectrometer, 



a) a sample holder for holding the plurality of samples; 
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b) a plurality of first samples situated in the sample holder, comprising a plurality 
of sample tubes containing a first solvent and a corresponding first set of 



shift into a reoonant frequency of the resonant circuit ; and 
c) a plurality of second samples situated in the sample holder, comprising a 
plurality of second sample tubes containing a second solvent and a 
corresponding second set of compounds of interest, wherein 
each of the second sample tubes has a different dielectric constant from each of 

the first sample tubes, 
the second solvent has a different dielectric constant from the first solvent, and 
the plurality o f second samples and the plurality of first samples have 

substantially equal eff ective dielectric constants. 
e aoh se cond sample introduc e s a a e oond frequ e ncy shift into the resonan t 

frequency of the resonant circuit, and 
th e se cond fr e qu e ncy ohift 1 0 s ubstantially e qual to the ftort frequency ohift . 




compounds of interest 




nple introduc e s a first fr e qu e ncy 





16 



PAGE 19/20 * RCVD AT 1/5/2004 4:57:54 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 1 CSID:650 233 9633 * DURATION (mm-ss):12-28 



